SN 10/575,505 
Replacement Sheet 

Figure I : 

Amino acid sequences of Cpn60 and CpniO: 

SEQ ID No I: C'pnIO (encoded by nucleotides pos. 458-75? of Figure 2); 

MKIRPLHDRIVVRRKEEETATAGGilLIKjAAAEKFNQGWISVGTGRILDNGSVQALA 
VNEGDVVVFGK.YSGQN'nDlDGEELLILNESDIYOVLEA 

SEP I D No 2: Cpii60 (encoded by nucleotides pos. 800-2446 of Figure 2): 

MAAKDVLFGDSARAKMLVGVNlLADAVRVnXGPKGRNVVJEKSFGAPiiTKDGVSV 

AREIELKDKFKNMGAQMVKBVASQANDQAGDGTTTA.TVLAQA[[SEGLKSVAAGMN 

PMDLKRG1DKATAAVVAAIKEQAQPCLDTKAIAQVGTISANADETVGRLIAEAMEK.V 

GKBGVlTVEBGKGLEDELDVVBGMQFDRGYLSPYFiNNQEKM'rVEMBNPLILLVDKK 

IDNLQELLP1LEKVAKSGRPIJ'JVAEDVEGQALATLVVNNLRGTFKVAAVKAI>GFGD 

RRKAMLQDI.AIJ.TGGQVISBELGMSI..£TADPSSLGTASKVVIDK£NTVJVTXjAGTEAS 

VWRVDQiRAEIESSTSDYDiEKLQERVAKLAGGVAVIKVGAGSEMEMKEKKOR.VD 

DALBATRAAVEEGVVAGGGVALIRALSSVTVVGDNEDQNVGIALALRAMEAPIRQI 

AGNAGAEGSVWDKVKSGTGSFGFNASTCiEYGDMIAMGiLDPAKVTRSSLQAAASI 

AGLMrTTEAMVADAPVREGAGGMPDMGGMGGMGGMPGMM 
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Figure 2: 

SEP ID No 3: DNA coding for CpnftO and CpnlO: 

CpnlO.pos. 458-751 
Cpn60. pos. 800-2446 

atcaaaaaatgeagcaaggaeagattectgec^^^ 

gttttgteactgatgcgctgggttttacattacicgtccccgcgacgcg^agcgttggtccataaggtgattgcatttattacccctc 
gcaigalgacigcaageageitfeaagcgacgggl^ 

gtcatgaaaaaatcacaattgaaggcgaatataccaaagacgataagtoggtattttttcggctagccgttgaaatectagtaaaagecc 
cgauumttaaccatctaitmcacagaggcaaffi^ 

aaatgaaaatccgtccatiacatgatcgtattgpgttcgccgtaaagaagaagagaccgcaacigcgggtggtaitatittacc 

gggcgctgeggcagaaaaaccaaatcaaggtgftgttat^ 

ggttaacgaaggcgatgttgiegmuggtaaataa^^ 

aagtgatatrtacggcgttttagaagcttaattattacactcacMmatttaacctecaaaaWaaggaaagatcatggctgctaaagac^ 

tattatttggtgatagcgcacgcgcaaaaatgltggtaggtgtaaacattttagccgacgcagiaagagttaccttaggacclaa 

aggtegtaacgitgttatag 

aattcgaaaacatgggcgcacagatggttaaggaagttgcttcteaagccaacgaecaagceggtgacggcacaacgacagcgact 

gtactagcacaggcgattatcagcgaaggcttgaaatctgttgcggctggcatgaatccaatggatcitaaacgtggtattgataaagcla 

cggctgctgttgttgcegccattaaag 

cegatgaaaeggUggtcgmaaUgctgaagega 

gaagacgagcttgatgttgtagaaggcatgcagttcgatcgcggttacttgtctc-cgtacUcatcaacaaccaagaaaaaatgaccgta 
gaaatggaaaatecattaaUetattggttgataagaaaattgataa^ 

cgtccatfettgatcgttgctgaagatgttgaaggccaagcaaagcaacattggtagtaaacaacttgcgcggcamtcaag^tgc 

agcggtiaaagececiggttttggcgategt^ 

ctagggatgtctttagaaactgcgga^ 

tggcgcaggtactgaagcaagcgpaataetc^ 

gttacaagaacgcgttgctaagcttgcgggcggcgttgccgtgattaaggttggtgcgggttctgaaatggaaatgaaagagaagaa^ 

gaccgtgttgacgatgcactteatge^ 

cttcagtaacegttgttggtgaSaacgaagateaaaa 

gggtaacgcaggtgeigaagggteagtggtigltgataaagtgaaai^^^ 

atggegatatgattgcgatgggiatittagaceetgcaaaagte^ 
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Figure 2 feontiimed): 

cacaaccgaagccatggttgcggatgcgcctgftgaagaaggcgetggtggtatgcctgaiatgggcggcatgggtggaatgggcg 

gtaigcetggcatgatgtaatcaetltgCgattcaitgtc^ 

ecgtattlttgatgagtgttg^^^ 

tiatgtaaetagciggcetafaatgttgagttcctctgggtgg^ 

gctttaacagtaaaataataacgcaacgtagaaacataataagcgtatggcattaalgaagacggctgcatttaattcagatc 
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Figure 3: 

SEQ 1 p No 4: Amino acid sequence of esterase cloned from Qleispim antarctica ( EstRB8 ): 

EstRB8 (encoded by nucleotides 1 145 to 2143 Frame 2 of Figure 4) 333 && 

NIKNTLKSSSRFSIXQLGTGAUISSLhTGGCTTI'QQDNXYTGVMSLArtDSAGLEVKTA 

S AGD VNLTYM ERQGSDK DNAESVILLHGFSADKDN WILFTKEFDE K YH V I A VDL AG 

eGDSEQLL'nWGLiKQABRLDlFLSGLGVNSFfflAGNSMGGAlSAfYSLSHFEKVKSL 

TUDAAOVIXiDTESEYYKVLAEGKNPLIATDEASFEYRMGFrMTQPPFLPWPLRPSLL 

RKTLARAElNNKIFSDMLKTKERIXm^TNFQQKHiVKMAQBPLPTLIMWGKEDRVLD 

VSAAAAFKKHFQA rVHlFPEVGHLPMVElPSESAKVYEEFLSSfK. 
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Figure 4: 

SEQ 1 p No 5: UN A fragment from piasmid pBK 1 Est coding for esterase pfOkispim 

Nucleotide positions 1-100 correspond to reverse complement of positions i .196-1 121 and 
3799-3939 correspond to reverse complement of 1043-952 of pBK-CMV vector (Strafagene). 

Positions 101-1 05 are BamM ■■■■ SauSAl fusion and positions 3795-3798 are Saul A )~Bam¥\i- 
fusion. 

acaggaaacagctatgaccttgattacfccaagctcgaaattaaceccmtaaagggaacaaaagctggagctcgcgcgcctgcag 

gtegacaclagtggalcaacggcgttcatggtactggctgag^ 

tetletgctageaccgatt^ 

taaaefetiegatattcaaaat^ 

taageattattaeaetcatcgeggtgttattaattg^ 

ttggeaataecaagaatteatcgattttgatgatgacattaag 

ctcaltcaagcaaetgaegaacaetatggcttag 

tatttiatttaccctcgcactaaagactgaatteaataacctacacattt^ 

gtcaccaacaateaateaaaeaecaaniceaategeaaaaae^ 

acgageacgtcacacaaaaieaattfatacgcta^^ 

aaagtcgttaatteactggcttttggcgtatecgeaec 

gaagaaaceiegcttatckiagceattaecgctgtagccgaattt^^^ 

atactaaitaataacicccttaattgagaagaataaigaaaaacacactcaaatectcatcacgitUagictgaaacaactcggeaccggc 
gctetgattatctceagmgttcttcgg 

gctggectagaagttaaaacagcetctgeeggtgacgtcaatcttacttaiatgg^^^ 
cgttattttattacacggtttctetgctgataaagataac^^ 
gcgggaeatggcgatteagaacaattattaaegaetg 
ggttaacteartteaeatcgccggtaatteaatgggggg 

acattgatcgatgcageaggtgtcgatggcgatactgaaagcgaatactecaaagttttggcagaaggtaagaatectttaattgcaact 

gatgaageaagttttgaataecgcatgggtUcaceatgaeteagectectttectaeettgg 

ctageccgtgcegagatcaataaeaaaattttttcegatatgetgaaaaecaaag 

aagtgaaaatggetcaacatc-cattgceaacact^ttatgtg^^caaagaagatcgcgttcttgacgtatccgcagcagcggccttc 
aaaaaaataattccacaagcaactgttcatatttttcctgaagtaggc 



Figure 4 (continued): 
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gaagagtmigtcctctaitaaataagagca^^ 

ccaaattatteaacgaccaagctcigcggtaaaatcgcagtgg^^ 

catmtctgattatcaaaataeatactttt^ 

egacaatggtacetgcgggaaeaggaigcttaaa 

gcaataaaagaaaeetcateeatecaetgcaUgcagtgc^^ 

aaiagtggtttttgataegegetttegc^ 

ataataaatagltaacagtalaltgaactgagggtct^^ctctaataccWgaagaactttgaggccgctagagagaaaagacca 

gtgataatattteatctigceatgagagetiatcafgaaa 

atatltcatatataatt&acactaccct^ 

gctgeaacacatgccetagcgtctaaag 

aagcgctaltaaacttacctaaatttctaaccaecaccaitggttcitttccacaaactcaaaaaacicglcaaatccgcttgcaatttaaacg 
cgatgacatagafctaategattatcaaae^ 

atatgcaagcggcggcggaagagctgccmgatcgaicaagaagaagggagcagcaaagaggaaaacaatcaaaaagaggaga 
gcaatcaaaiaaaaacgagttattgaggatKtaattttaaaacaggtata^ 

aaataaalagaggtataccaigtcaaacatclggtttgaagtaccaaagattgaagiaUaaaccgtcaaatggaaaatactgcctgcagc 

aacttaggcatteaaaltacagaaattggcg^^ 

attcaiggcggctcaaatgtattgctggcagaaacactggge^ 

ccaagaaattaacgceaaecacataegcgg 

ccagatttgggaaattcgcatcgtiaacgaiccaaa 

ttecaccegggtggggtaccaggtaagtgtaeccaattcg^ 
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Figure 5: 

Amino acid sequences expressed from vector pBK 1 CpnEst: - the co-expression of fragments 

SEQ ID No 6: cpn 1 0 (nucleotides 1 13 to 403: Frame 2 of Figure 6) 97 aa: 

MKlRPLHDKiVVRRKEEETATAGGnUH^AAAfiKPNQGVVISVarGRILDNOSVQALA 
VNEGDVVVFGKYSGQNTIDIDGBELLIENESDIYGVLEA 

MAAKDVLFCjDSARAKMLVGVNILADAVRVTLGPKGRNWIEKSFGAPSITKIXiVSV 

ARElELKDKFENMGAQMVKEVASQANDQAGDGTTTA.TVLAQAnSEGLKSVAAGMN 

PMDLKRGIDKATAAVVAAIKEQAQPCXDTKAIAQVG'HSANADBTVGRLIAEAMEKV 

GKEGVITVEEGKGLEDELDVVEGiMQFDRGYLSPYFiNNQEKMTVEMENPLILLVDKK 

IDNLQEI.LPIL-ENVAK.SGRPLLJVAEDVEGQALATEVVNNLRGTFKVAAVKA.PGFGD 

RRKAMLQDLAILTGGQV1SEELGMSLETADPSSLGTASKVVIDKENTVIVOGAGTEAS 

VNTRVDQJRAEIESSfBDYDJEKLQBRVAKLAGGVAVIKVGAGSEMEMKEKKDRVD 

DALHATRAAVEEGVVACK3GVAURALSSVTVVGDNEDQNV01ALALRAMEAP1RQI 

AGNAGAEGSVVVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVTRSSLQAAASl 

AGtMITTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 

SEP I D No 8; estRB8 (nucleotides 2579 to 3577: Frame 2 of Figure 6} 333 aa: 

MKN - rLKSSSRFSLKQLGTGALIISSLFFGGCTrrQQDNLYT(5VN1SLARDSAGLEVKTA 

SAGDVNLlYMERQGSDKDNAESVILLHGFSADKDNWILEI'lCEFDEKYFfViAVDLAG 

HGDSEQLLTTDYGUKQAERLDIFLSGLGVNSFHIAGNSMGGAFSAIYSLSHPEKVKSL 

TLIDAAGVDGDTESEYY'KVLAEGKNPLIATDEASFEYRMGFTMTQPPFLPWPLRPSLL 

RKTLARAEINNKIFSDMLKTKERLGMTNFQQKIEVKMAQHPLPTLIMWGK.EDRVLD 

VSAAAAFKKHPOATVHIFPEVGHLPMVEfPSESAKVYEEFLSSIK 
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Figure 6: 

SBC) ID No 9: pBK. 1 CpnEst: - the fusion of native ehaperonine-coding fragmen ts with 

The DNA fragment coding for CpnlO and Cpn60 is flanked by Sad site (pos. 69-75} and Sail 
site (encoded by pos. 2138-2143 of Figure 7): 

Nucleotide positions 1-75 correspond to reverse complement of positions i 196-3 121 and 
positions 5233-5273 correspond to reverse complement of 1043-952 ofpBK-CMV vector 
(Stratagene) 

Small letters - the Cpn 1 0-Cp«6'0 encoding fragment. 

Capita! italics ~ fragments of vector pBK-CMV 

Capital Setters - fragment coding for EstRB8 from plasmid pBKlEst 

JCAGGAAACAGCTAIGACX:Tn}ATUCGCCMGCTCGAAAT7AACCCTCACTAAAGGGA 

gttgitcgccgiaaagaagaagagaccgeaartgegggtggtaitaittlaecgggcgctgcggcagaaaaaccaaatcaaggigttgt 

tatctctgtgggtactggeegtattcttgaUmtggttcagtgcaagcgctggcggttaacgaaggcgatgttgtcgtttitggtaaatacte 

aggtcaaaatactategatatcgatggtgaagaattattgatM^ 

cffiitiatttaaeetaeaaa 

gtaaacattttagccgacgcagtaagagttaccttaggaeetaaaggtcgtaaegttgHatagaaaaatcatttggtgeaccgatcateae 

caaagatggtgittctgttgegcgtgaaatcgaattgaaagacaiiattcgaaaacatgggcgcacagatg 

agceaiicgaecaagccggtgacggeacaaegacagcgactgiaetagcaeaggcgattatcagegaaggcttgaaatctgttgcgg 

ctggeatgaatccaatggatcitaaacgtggtatt^^^ 

gatacaaaagcaatcgctcaggtagggacaatetctgccaatgccgatg^ 

cggtaaagaaggtgtgattaccgttgaagaaggcaaaggcct%^ 

aettgt.ctecgtaettcateaaeaace^^^ 

cticaagagctgttgccaattcttgaaaa^ 

aacattggtagtaaacaacttgcgcggcacattcaaggttgcageggttaaagcccctggitttggcgatcgtc 

agatcttgccatcttgacgggtggtoaggttatttetgaagagetagggatgtctttagaaa 

gcaaggttgttatcgataaagaaaacaccg^^ 

ctgaaatcgaaagctegacttctgattacgacatcgaaaagttacaagaacgegtt 
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Fim re .6 (con tinged) : 



gttggtgcgggttctgaaatggaaatgaaagagaagaaa^iccg^ttgacgatgcacttcatgcaactcgcgcagcggtt^agaag 

gtgttgttgcgggtggtggtgttgetttgattcgcgcactctcttcagtaaccgttgttgg 

tggcacttcgtgcgats&aagtfcctatccs^ 

gcacaggtagctitggttMaa^ 

atetclacaagccgeggcgtctatcgcaggtttgatgatcacaaccgaagceatggttgeggatgcgcctgKgaagaaggcgctggtg 

gtaigcctgatatgggcggcatgggtggaatgggcggtatgcctggcatgatgtaatcactttgtgattca 

GTCGACATATTCAAGATAAAGATGCCTTCACTGACATCAOTCACCAACAATCAAT 

CAAACACCAATACCAATCGCAAAAACTCATAAAACTAGCCGATCACCAAATCCC 

AAAAGCGTTCAAAAATGAAACGAGCACGTCACACAAAATCAATTTATACGCTAA 

CGAACCAGGTCAAACTTATC<jTTTTrTTGA<jGACGTTTGTTCCACTAATGAAAGA 

GAAAAGTCGTTAAnrACTGGCTTTrGGCGTATCC()CACCTTCACA.TAC}AAATTA 

GrAArGGCA'lX5CrACTGGCCTTTAAAAAGAATCAG'ri'AATIGAAGAAACC'rCGCT 

TATCTCAGCCAITACXXiCTGTAGCCGAATnXSCGCTrATCCTCAGCCATGAlTAAA 

CTGACGCCAATTAATATAAGACATACTAATrAATAACTCCCTTAATTGAGAAGAA 

TAATGAAAAACACACTCAAATCCTCATCACGTTTTAGTCTGAAACAACTCGGCAC 

CGGCGCTCTG A7TAT OCCA GTITGTTCTTCGGTGOTTGC ACCACA ACACAACAAG 

ATAATTTATACACAGGGGTTATGTCTCTTGGGAGAGACAGCGCTGGCX'TAGAAGT 

TAAAACAGCCTCTGCCGGTGACGTCAATCTTACTTATATGGAACGCCAAGGCAGT 

GACAAAGATAATGCXXiAAAGCGTTATTTlVVTTACACGGTTIt'CTCTGCTGATAAAG 

ATAACTGGATrCTITTrACCAAAGAATlXXjATGAAAAATATCATGlTATCGC'rGTC 

GA.TTTAGCGGGACATGGCGATTCAGAACAATTATTAACGACTGATTACGGTCTCA 

TA A A AC A AGCCG A GCG TTT AG A T ATCTiCTTAT CTGGCTTAGGGGT TA ACTCAT XT' 

CACATCGCCGGTAATTCAATGGGGGGGGCTATCAGCGCAATCTACAG'rrrGAGTC 

ACCCAGAGAAAGI'rAAAAG'FCl'rACA'n'GATCGA'rCiCAGCAGG'rGIX^GA'rGGCG 

ATACTGAAAGCGAATACTACAAAGTTTTGGCAGAAGGTAAGAATCCTTTAATIXiC 

AACTGA TGAAGCAAGTTTIGAATACCGCATGGGrTrCACCAlGACT'CAGCCTCCT 

'nGCTACCTIGGCCACTAAGACCTTCTTTATTACGTAAAACGCrAGCCCG'rGCCGA 

GATCAATAACAAAATTTTTTCCGATATGCTGAAAACCAAAGAACGTTTAGGAATG 

ACTAACTTTCAACAGAAAATTGAAGTGAAAATGGCTCAACATCCATTGCCAACAC 

TGAlTATGTGGGGCAAAGAAGATCGCGTfCTrGACGTATCCGCAGCAGCGGCCn" 

CAAAAAAATAATrCCACAAGCAACTGTrCATAlTnTCCl'GAAGTAGGCCACC'rA 
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Fim re .6 (con tinged) : 



cctatggtagaaattcctagtgaaagcgctaaagtttatgaagagttrrrgtcct 

ctattaaataagagcacataatcatgactgacttataaacagccaagcatttaaa 

atgcttggctgtttattttaatgcxx:aaat^^ 

aatcgcagtgggttl'cttgitttcatcaacagcaacaaacgtgaaataccccgta 

AI'CGCAITrr'lXrrGATlA'l'CAAAAIACATACT'lTXCACCAGCAfATlAACrrCAAC 

Tr'rTAAAC'rCGTCCGCCCTACCTCrATAACACTGGCAG'rCAA'rTCGACAATGGTAC 

CTGCGGGAACAGGATGCITAAAATCGATrCGATCACTGCTGACGGTTACGATGCT 

TTGTCGAGAAAAACGAGTGGCTGCAATAAAAGAAACCTCATCCATCCACTGCA1T 

GCAGrGCCACCGAATAACGTATCATGATGATrTGT'rGI'CTCI'GGAAATACCGCTri" 

ACiAAATAGTGGTTnTCJATACGCGCTn'CGCTCjCGCAATAATATCTTCTCTGCTAA 

GAGTTGCGGATGXjCATACATAAACTCGCTTGATTAAGATTAATAATAAATAGTFA 

ACAGTATA'rTGAACI'GAGGGTCTGAAGAACTCTAAIACCTC'I'GAAGAAC'rrrGAG 

GCCGCl'AGAGAGAAAAGACCAGTGATAAlATTl'CATCTTGCCATGAGAGCTrATC 

ATGAAAGCCTGTGCTTAAAATCAATCA7TATA7TTATTCATCTTTAATTGAAATAA 

TACC A AT ATATTTCATATATA A1TTCA CACTA CCCTTATCTC ACTAG ACTTCCCGC 

GCATAGGCGCAAACAATCAACGCAAGTrCACAATAAAGCGGTTCGCTGCAACAC 

ATGCCCTAGCGTCTAAAGTAGCACGCACAACACrGGCCAGTCCrrACTAGCCCCTF 

TGCGATTCGTGCAGACGAGCAACAAGCGCTATTAAACTTACCTAAATTTCTAACC 

ACCACCATTGGmTrrrCCACAAACTCAAAAAACnrCGTCAAATCCGCTTGCAATT 

TAAACGCGATGACATAGATCTAATCGATTATCAAACCCGCA'n'CAAGCGCTCATT 

AAAAACGCACCACTGGCAAGAAGTTCTACCTGCACTGACCAATATGCAAGCGGC 

GGCGGAAG AGCTGCCHTG ATCGATCAAGA AGAAGGGAGCAGCAA AG AGO AAA 

ACAATCAAAAAGAGGAGAGCAATCAAATAAAAACGAOTTAITGAGGATrrTAAT 

l*rTAAAACACKiTATAlTAATAaxrn:i'CrCGTAGTAAACAAlX}AaX31A'nTACAC 

AAAAATAAATAGAGGTATACCATGTCAAACATCTGGTTTGAAGTACCAAAGATTG 

AAGTAT'TAAACCG'rCAAATGGAAAATACTGCCTGCAGCAACrTAGGCATrCAAAT 

TACAGAAA'n'GGCGATGA'ITATATCACTGGCACAATGCCAGCAGATGCACGTACC 

TTCCAGCCAATGGGACTGATTCATGGCGGCTCAAATGTATTGCTGGCAGAAACAC 

TGGGCAGCATGGCAGCTAACTGCTGTATTAATTTGTCTCAAGAATATrGTGTrGG 

CCAA<3AAATlAACGCCAACCACAlACGCGGTG11'CCiTrcCGGCATAGTGACTGGC 

ACAGCAACCKTAGTACACAAACJGAAGAACCrCCCAGATrrGGGAAAl'rCGCA'rC 
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Figure 6 f continued): 



GTTAACGATCCAAAGAATTCiAAAiGCTTCTCGAGAGTACrrCTAGAGCGGCCGCGGG 
CCCA TCGA TTTFCCA CCCGGGTGGGGTA GCA GGTAA GTGTA GGCAA TTCGCCCTA TA GT 
OA GTCGTA TTACAATTCAGTGGCCGTCGTTTTAC 
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Figure .7: 

stabilized single ring mutant ehaperonm with the esterase gene (EstRB8) from Oieispira 
atttarclica (cpnIO::stabiiized single ring mutant Glu46QAia/$er462Ala/VaI463 Ala: :est) 

SBQ IP No 10: cnniO (nucleotides 1 13 to 403: Frame 2 of Figure 8) 97 aa: 

MKIRPLHDRIVVRRKEEETATAGGHLPGAAAEKPNQGVVlSVGTGRfLDNGSVQALA 
VNEGDVVVFGKYSCK3WTIDIDGEELL1LNESD1YGVLEA 

Below - Capital bald letters are the mutations introduced 

SEQ IP No 1 i: stabiii.zed.sinde nn 455 to 2098: Frame 2 of 

Figure 8) 548 aa: 

MAAKDVLFGDSARAKMLVGVNILADAVRVTLGPKGRNVVJEKSFGAPIITKDGVSV 

AREIBLKDKFENMGAQMVKEYASQANDQAGDQTTTATVLAQAEESEGLKSVAAGNIN 

PMDLKRGIDKATAAWAAIKEQAQPCLDTKAtAQVGTISANADETVGRLIAEAMEKV 

GKEGVITVEEGKGLEDELDVVEGMQPDRGYLSPYFINNQEKMTVEMEKPLILLVDKK 

IDNLQELLPILENVAKSGRPLLIVAEDVEGQALATLVVNNLRGTFKVAAVKAPGFGD 

RRKAMLQDLAII,TGGQVISEELGMSLETADPSSLGTAS.KVVIDKENTVIVDGAGTEAS 

VNTRVDQ1RAEIESSTSDY0IEKLQERVAKLAGGVAVIKVGAGSEMEMKEKKDRVD 

DALHArRAAVEEGVVAGGGVALlRALSSVTVVGDNEDQNVGlALALRAMEAPIRQl 

AGNAGA^G^VVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVl'RSSLQAAASI 

AGLMnTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 

SEQ IP No 12: EstRBS (nucleotides 2379 to 3577: Frame 2 of Figure 8) 333 aa: 

MKNTLKSSSRESLKQIjGTGALHSSLFFGGCmO^DNTA'TGVMSLARDSAGLEVKTA 

SAGDVNLTYMERQGSDKDNABSV1LLHGFSADKDNW1LFTKEFDEKY1-IVIAVDLAG 

IJXJDSEQIJJ^TDYGLIKQAERLDIFLSGLGVNSFHIAGNSMGGAISAIYSLSI-IPEKVKSL 



SN 10/575,505 
Replacement Sheet 

Ftg»re7 (contiattetl): 

TtJDAAGVDGDT^EYYKVLAEGKNPUATDEASFEYRMGFTMTQPPFtPWPLRPSIX 
RKTLARAEINNKIFSDMLKTKERLGMTNFQOKIEVKMAQHPLPTLIMWGKEDRVLD 
VS A A AAFK Kl ! PQATVH f FPEVGHLPM VEIPSESAK V YEEFLSSIK 
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Figure 8: 

SEQ 1 p No i 3 : PN A sequence of vector pBKJ CpnSREst: the expression cassette for the co- 
gxpr^jon of the stobi ring mutant chaperonin wife the esterase gg ne,(EsjlRB8ji 

from Okdspira antarctica (cpnl0::stabi1ized single ring mutant 
Glo460Ala/Ser462Ak/Val463Aia::est) 

Nucleotide positions 1-75 correspond to reverse complement of positions i 12! and 
positions 5233-5273 correspond to reverse complement of 1043-952 of pBK-CMV vector 
(Stratagene) 

DNA fragment coding for CpniO and CpnbO is flanked by Sad site (pes, 69-75) and Sail site 
(pos. 2138-2143). 

In the DN A sequence; 

Small letters the €pnlO-Cpn60 coding fragment. 
Capital italics ~ fragments of vector 

Capital letters - fragment coding for IssiRBS from plasmid pBKl Est 
Capital bold letters - introduced mutations 

,4 CAGGAAA CA GCTA TGACCTTOA TTA CGCCAAOCTCGAAA TTAA CCCTCA CIA A A GGGA 

gttgttcgecgtaaagaagaagagaecgcaaetgcgggtggtattattttacegggcgctgcggcagaaaaaccaaateaaggtgttgt 
tatctctgtgggtactggccgtattciiga^ 

aggteaaaataetatcgatatcgatggtgaagaattattgattttgaatgaaagtgatatctacggcgrtttagaagcttaattameactca 

cttttttatttaacetacaaaatttaaggaaagateatg^ 

gtaaacattttagcegacgeagtaagagtta^ 

eaaagatggtgUtcigtigcgegtgaaategaattgaaagac^^ 

agecaacgaceaagccggtgaeggeaeaaegacagegaetgtaciagcacaggcgaitatcagcgaaggcttgaaatctgttgcgg 
ctggcatgaatecaatggatcttaaacgtggta:^ 

gatacaaaageaategcteaggtagggacaatetetgccaatgccgatgaaacggttggtegtttaattgetgaageg 

cggtaaagaaggtgtgattacegttgaagaaggeaaagg 

actfgtetcegtaettcatcaaeaaecaaga 

cttcaagagctgttgccaattettgaaaacgtcgctaaatcaggtegtccato^ 



Figure 8 (continued): 
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aacattggtagtaaacaacttgcgcggcacattcaaggttgcageggLtaaagcecctggttttggcgatcgtcgLaaagcgatgitgca 
agaieitgccatettgacgggtgg 

gcaaggttgttatcgataaagaaaacaccgtgattgt^tggcgcaggtact^gcaagcgttaatactcgtgttgaccagatccgtg 

clgaaatcgaaagrtcgacttctgattacgacatcgaaaagtt^aagawgcg^ctaagcttgcgggcggcgltgccgtgattaag 

gttggtgcgggtictgaaatggaaatgaaagagaagaaagacegtgtt^ 

gtgttgttgcgggtggtggfgttg^ 

tggcacttcgtgcgatggaagctcctatccgtcaaatcgcgggtaacgcaggtgctgCagggGcagCggttgttgataaagtgaaat 

ctggcaeaggtagcitiggtutaacg^ 

gttcattletaeaagecgeggcgt^^^ 

ggtggtatgcctgatatgggeggcatgggfggaatgggcgg^ 

ccgtGTCGACATA.TTCAAGATAAAGATGCCTTCA.CTGA.CATCAGTCACCAACAATC 

AATCAAACACCAATACCAATCGCAAAAACTCATAAAACTAGCCOATCACCAAAT 

CCCAAAAGCGTrCAAAAA'rGAAACGAGCACGTCACACAAAATCAA'nTATACGC 

TAACGAACC;AGGTCAAAClTATCXniTrnTGAGCACGTrrG'nXXACTAATGAAA 

GAGAAAAGTCGTTAA'nX-ACTGGCTTTrGGCGTATCXXjCACCTTCACATAGAAAT 

TAGTAATGGCATGCTACTGGCCrrTAAAAAGAATCAGTTAATTGAAGAAACCTCG 

CTrATCTCAGCCAITACCGCTGTAGCCGAAmGCGCITATCCTCAGCCATGATTA 

AACTGACGCCAA.TTAATATAAGACATACTAATTAATAACTCCCTTAATTGAGAAG 

AATAATGAAAAACACACTCAAATCCTCATCACGTTTTAGTCTGAAACAACrCGGC 

ACCGGCGCTCTGATTATCTCCAGTTTGTTCTTCGGTGGTTGGACCACAACACAACA 

AGAXAATTTATACACAGGGG'rrAl'OTCTCTTGCGAGAGACAGCGCTGGCCTAGAA 

GTTAAAA.CA.GCCTCTGGCGGTGACGTCAATCTTACTTATATGGAACXjCCAAGGCA 

GTGACAAAGATAAT'GCCGAAAGCGTTArrTl-AITACACGGTTTCTClGCTGATAA 

A(}A7V\ACT(jGATrCTrn*TACCAAAGAATrCGATGAAAAATATCA1"G*rrA'rCGC'r 

GlXXiAlllVVGCGGGACAI'GGCGATrCAGAACAA'nAll'AACGAClXJAIX'ACGG'rC 

TCATAAAACAAGCCGAGCGTTrAGATATCTTCTTATCTGGCTTAGGGGTfAACTC 

AI'nCACAI'CGCCGGlAArrCAATGGGGGGGGCTArcAGCGCAAICTACAG'n'TG 

AGTCACCCAGAGAAAGTTAAAAGTXJrTACATTGATCGATGCAGCAGGTGTCGATG 

GCGATACTGAAAGCGAATACTACAAAGTTTTGGCAGAAGGTAAGAATCCTTTAAT 

TGCAACTGATGAAGCAAG'nTTGAATACCGCATGGGTTrCACCATGACTCAGCCT 

CCrn^CCrACaTCiGCCACTAAGACaTCnTA'nACGIAAAACGCTAGCCCGTGC 

CGAGA'TCAAl*AACAAAATnTn*CCGATATGCrGAAAACCAAAGAACGrn - AGGA 
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atgactaacntcaacagaaaattgaagtgaaaatcigctcaacatcx'attgccaa 

cactgattatgtggggcaaagaagatcgcgttcttgacgtatccgcagcagcggc 

ctrcaaaaaaataatixracaagcaactgttcataixntcctgaagtaggccac 

ctacctatggtagaaattcctagtgaaagcgctaaaglttatgaagagtrtttgt 

cctctattaaataagagcacataatcatgactgac1tataaacagccaagcattt 

a a a a'l oct f ggcigi tta'i t it aatggccaa a1tattc a acgacc a agctct gcg 

gtaaaatcgcagtgggtnxtotntcatcaacagcaacaaacgtgaaataccc 

cgtaatcgcatltltctga'n'atcaaaatacatactttccaccagcatatj'aactt 

caac'nxlv\aactcg1xxgccctacctctataacactggcagtcaatl'cgacaatg 

gtaccl'gcgggaacaggargcttaaaa'rcga'itcgatcactgcrgacggtracga 

tgcfn'gtcgagaaaaacciagtcgctgcaataaaagaaacctcatccatccactg 

cattgcagtgcc-accgaataacgtatcatgatgatttgttgtctctggaaatacc 

gcttt ag aaatagtgg tt t tig atacgcgcth cgctgcgcaaia at atctictci- 

gctaagag'n'gcggatggcatacataaactcgcrrgattaagattaataataaat 

AG'TTAACAGTATATTGAACTOAGGGTCTCAAGAACTCTAATACCTCTGAAGAACT 

TTGAGGCCGCTAGAGAGAAAAGACCAGTGATAATA'rTTCATCTTGCCATGAGAGC 

TrATCATGAAAGCC1*GT'GCTrAAAA7CAATCATTATATn"ATTCATC'nTAATrGA 

AATAATACCAATATATrrCATATATAATTTCACACTACCCTTATCTCACTACiACTT 

CCCGCGCATAGGCGCAAACAATCAACGCAAGTTCACAATAAAGCGGTTCGCTGC 

AACACATGCCCTAGCGTCTAAAGTAGCACGCACAACACTGGCCAGTCGTACTAGC 

CCCnTGCGA-ITCGI'GCAGACGAGCAACAAGCGCTATTAAACrrACCTAAA-nTC 

TAACCACCACCATTGGTTCTTTTCCA.CAAACTCAAAAAACTCGTCAAATCCGCTTG 

CAATTTAAACGCGATGACATAGATCTAA.TCGATTATCAAACCCGCA1TCAAGCGC 

TCATrAAAAACGCACCACTGGCAAGAAGTrCTACCTGCACTGACCAATATGCAAG 

CGGCGGCGGAAGAGCTGCCnTGATCGATCAAGAAGAACKiGAGCAGCAAAGAGG 

AAAACAATCAAAAAGAGGAGACjCAATCAAATAAAAACGAGTTATTGAGGATTIT 

AATrrrAAAACAGGTATATrAATACCCTCTCl^GTAGTAAACAATGACTGTAIlTA 

CACAAAAATAAATAGAGGTATACCATGTCAAACATCTGG"ITTGAAGTACCAAAG 

ATTGAAGTATTAAACCGTCAAATGGAAAATACTGCCTGCAGCAACTTAGGCATTC 

AAATrACAGAAATTGGCGATGATTATATCACTGGCACAATGCCAGCAGATGCACG 

1V\CC"IlXCAGCCAATGGGACTGATrCATGGCGGClXAAATGTA1TGCTGGCA(3AA 

ACAClXKjGCAGCATGGCAGClAACrGCTGTATlAATn'GlX^rCAAGAAI'A'ITG'rG 
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TTOGCCAAGAAATTAACGCCAACCACATACOCGGTGTICGTTCCGGCAT'AGTGAC 
TGGCACAGCAACGCTAGTACACAAAGGAAGAACCTCCCAGATriYjGGAAATTCG 
CATCGTTAAC6V1 TCCAAAGAA TTCAAAAA QCTTCTCGA GA C TA C TTCTA GAGCGGCCG 
CGGGCCCA TCGA TTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAA TTCGCCCT 
ATAGTGA GTCGTA TTA.CAA. TTCA CTGGCCGTCGTTTTA C 
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Amino acid sequence of the stabilized single ring mutant Glu460A!a/Sef462AIa/Va1463Aia of 
SEP ID No 14: CpnlO (nucleotides 458-751 of Figure Iff): 

MKlRPLHDKiVVRRKEEE F rATAGG!!U > OAAA£KPNQGVVISVarGRILDNOSVQALA 
VNEGDVVVFGKYSGQNTIDIDGEELLILNESDiYCVUEA 

SEQjD.NoJ5;.tjMi^ 

MAAKDVLFCJDSARAKMLVGVNILADAVRVTLGPKGRNWIEKSFGAPSrTKIXiVSV 

ARElELKDKFENMGAQMVKEVASQANDQAGDGTTTA.TVLAQAnSEGLKSVAAGMN 

PMDLKRGIDKATAAVVAAIKEQAQPCXDTKAIAQVG'HSANADBTVGRLIAEAMEKV 

GKEGVITVEEGKGLEDELDVVEGMQFDRGYLSPYFiNNQEKMTVEMENPLILLVDKK 

IDN LQELLPILEN V AK SGRPL IJVAE.DVEGQALATLVVNNLRGTFKVAAVKA.PGFG D 

RRKAMLQDLAILTGGQV1SEELGMS.LETADPSSLGTASKVVIDKENTVIVDGAGTEAS 

VNTRVDQ1RAEIESSTSDYDIEKLQERVAKLAGGVAV1KVGAGSEMEMKEKKDRVD 

DALHATRAAVEEGVVACK30VAURALSSVTVVGDNEDQNV01ALALRAMEAP1RQI 

AGNAGAAGAAVVDKVKSGTGSFGFNASTGEYGDMiAMGiLDPAKVTRSSLQAAASl 

AGLM ITTEAM VADAPVBEGAGGMPDMGGMGGMGGM PGMM 



Figure 10: 



SN 10/575,505 
Replacement Sheet 



SEQ ID No 16: PNA sequence of the stabilized single ring mutant 
Glu460Ala/Ser462Ala/Val463Ala: 

In the DNA sequence: 

SroaH Setters ~ the C pnl0-Cpn60 coding fragment. 
Big bold Setters - introduced mutations 

ateaaaaaatgeageaaggaeagattcctg^^^ 

gtittgteactgatgcgetgggttttacattactcgtccecgegacgcgtaaagcgttggtceataa 
gcatgaigactgeaagcagcttteaagegacgggtagtu^^ 

gtcatgaaaaaatcacaattgaaggcgaatataccaaagacgataagiaggtattttitcggctagccgttgaaatectagtaaaagccc 

cgataaaitaaceatctatttttcacagaggcaatttagcctttgtttaccttattgatcctaatacttggga 

aaatgaaaatecgtceattacatga^ 

gggegetgcggcagaaaaaecaaatcaaggtgttgttatctetgtgggtaa^ 

ggttaaegaaggegatgttgtegtttttggtaaatactcaggtcaaaatactatcgatatcgatggtgaagaattattgatttigaatga 
aagigatatctaeggcgitttagaag^ 

tattaittggtgatagcgcacgcgcaaaaatgttggtaggtgtaaaeattttagccgacgcagtaagagttaccttaggacctaa 
aggtcgtaacgttgttatagaaaaateatttggtgcac^ 

aattcgaaaaeatgggcgcaeagatggttaaggaagttgcttctcaagccaacgaecaagccg 

giactagcacaggcgattatcagcgaagge^^ 

cggctgetgttgttgccgccattaaagaacaagctcageet^ 

ccgatgaaacggtiggtcgtttaattgctgaagcgatggaaaaagtcggtaaagaaggtg 

gaagaegagcttgatgttgtagaaggcatgeagacgatcgcggttac^ 

gaaatggaaaatccattaattctattggttgalaag 

cgtccattattgatcgttgetgaag 

agcggttaaagcccetggttttggcgategtcgtaaagcgaigttgcaagai 
ctagggatgtetttagaaactgeggatcct^ 

tggegcaggiactgaagcaagegttaatactcgtgttgaccagatccgtgctgaaategaaagctc 

gttacaagaacgcgttgctaagettgcgggcggcgttgc^gtgattaaggtl^tgegggttetgaaatggaaaigaaagagaagaaa 

gaccgtgttgacgatgcactieatgeaactc^ 

cttcagtaaccgttgttggtgalaacgaagatea^^ 
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gggtaacgcaggigcig€aggg€k;agCg^ 
agtatggcgataigatigegatgggtat-^ 

gaieacaaecgaagccatggttgcggatgcgcctgttgaagaaggcgctggtggtatgcctgatatgggeggeaigggtggaatggg 

egstatacctssca^at^ 

agcx-gtatctitgatgagtg%^ 

attttat£taacta€ctg3ccfaiaatj$tgagttc^ 

gctttaacagtaaaataataacgcaacgtagaaacataataagcgtatggcattaatgaagacggctgcatttaattcagatc 



